; ~e3e{Fx(6TFOU& THERVAL PROCESSI NG SYSTEM AND THERMAL PROCESSI NG METHOD 5
TECHNI CAL FI ELD The present invention relates to a thermal processing
nmet hod. of processi ng workpi eces, such as sem conduct or i ke,
- by a ‘thermal process and cheni cal / physi dal process, andw@\ @w@ﬁmm mm
processi ng systemfor carrying out the thermal 10 proces .
BACKGROUND ART General |y, various r cesses includi ng5&3Fi | m
deposition process, an etching pro@%%ggﬁgﬁqggidation process, 15 a
di ffusion process and a nodification process, in fabricating sem conduct or
I ntegrated ¢j Lts, I ) 0 S Si
substrates.%%ﬁﬁﬁb§h5§gx&%§$ﬁgf%%#%@@gé®? gwgiggirpgﬁ%gquﬁﬁ gkggggh-type
vertical thermal processing system a plurality of sem conductor wafers are
20 transferred frg&g&&gg@#ﬁ;ggﬁaéh capabl e of containing a plurality of
sem conduct or waf ; nty-five sem conductor wafers, to a
vertical wafer boZheapt#esbatsimvemnimrw trel atefsete arthextmedk pdoceskapgrs on
t he waf er boat,. | ar fer { Hg§ Cl LV 50 25
sem conduct %t&aoggg‘g pg{%cg!%g%%onﬁ?gal en %g‘gg%%aér%ﬁ{l%?ﬁgég%’fag’gggé%f ferent

fromt he semiromellidcke;, byad Ehermad prnocessareticheniveah/ phys ddh hpentess,

sem conduct f fs | .gas LUst a
verti cal renss & EhErheL BRI BRLERRROL Sar Ry ATER: ¥nd EdthyE 2
waf er bbdat holatiess imge medfherds of different types in a vertical arrangenment
I's |l oaded through a | ower end of a processing vessel capable of being
evacuated into the processing vessel, and then the processing vessel is

seal ed. A predet e BACKEROUWNICART program i s executed, process 35 conditions

i ncluding the f'Oﬁén@x‘:‘ﬁlcig,avaf%ﬁsﬂﬁ&n@prBE%%@%% PhEBSHI Rg ¢ iRMOCESS
tenperature are controlle accordln%lto the process programtd carry out a

pr edet er ni n&leRAF AN progess, an etc
15 adiffusionprocess andamodificationprocess, in fabricating

ing process, an oxidation process,

semiconductor integrated circuits, process semiconductor
wafers, such as silicon substrates. When those thermal
processes are carried out by a batch-type vertical thermal
processing system, a plurality of semiconductor wafers are
20 transferred from cassettes each capable of containing a
plurality of semiconductor wafers, such as twenty-five
semiconductor wafers, to a vertical wafer boat and the
semiconductor wafers are stacked in layers on the wafer boat.
Some large wafer boat has a capacity to hold about 150
25 semiconductor wafers at the maximum. When necessary, dummy
wafers different from the semiconductor wafers are interposed
between the adjacent semiconductor wafers to ensure the
uniform flow of gases or to adjust a vertical temperature
profile along the height of the wafer boat.
30 The wafer boat holding the wafers of different types
in a vertical arrangement is loaded through a lower end of
a processing vessel capable of being evacuated into the
processing vessel, and then the processing vessel is sealed.
A predetermined process program 1is executed, process
35 conditions includingthe flowrateofaprocessinggas, process
pressure and process temperature are controlled according
to the process program to carry out a predetermined thermal
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.process. A wafer |ayout program prescribing the [ ayout of wafers in a boat
nmust be specified prior to the thermal process. The wafer |ayout program
prescribes the arrangenment of wafers 5 on the wafer boat, positions of
-dummy wafers, whether or not a dummy wafer is to be pl aced in a space in
t he waf er boat corresponding to an enpty space, if any, in a cassette and
such. As a U SSof course, a process program prescribing a thermal
process to b& °C5Pfi'ed out nust be speci fied 10 beforehand. The foregoing

conventi onal ther dBabafendaysutpsystawpregoribinghhepayaubrofiwafatrer two

ki nds of cod S (o] ayqQu roqr n e

I denti fyi ng &%@g S‘lﬁog?’ S%%%%gtlgﬁegﬁtcke\égp% §t gﬁegﬂ}grgrgcéﬁghg code
15 when theﬂéleawaafer Ilarygmtnpmdngerarmfpr@ede‘sbellB&%Uﬁﬁgéﬁeﬁtﬂbﬂ WYEBESON The
present Lnvent f dit is
thereforée ag’q‘o gc"?g%?]p& ggg%{el %ngerl\lt%ﬁlg'n‘f”?gggrg \r}%’d&l{)@% ?\’gflrlrg]q
processi ng aysmmmyawdfan heriml berpLaced nin reetspac-e Hat thealwadersbbatti ng a
conbl nat | on Blr AL PLAILATLARYY S PLOCESPe HIREN AR Y o3RRS
operation. ccor |ng rese i nven Ton 'hér'mal “processi ng system
conpri ses : saghr.ocAgsi n@tk@s@lf cauusekpi ezueodam pmoamad\ Qses_qruheng
processing yessplyghfl §aaRRke ofo NBLUING A d Usdl | inhs@l O KBLEGET 4!
predeterm ned positions thereon 1n vertical arrangenent; yout “program
st oragel@evibefosehandy a plurality of |ayout programs for placing the

wor kpireces I n the pyr kR g66; RAAohPelt LE£5 ERnd RO EockBSARG! bYELkn 30
identified by |ayout % at1on codes res t|ve pres I ng
different | é?ﬁmltléfesatﬂireoé‘§§§a’ﬁp§g?ﬂan¢§¥%¥a@éod"em oft §0de§ raipkurabity of

process prog- s iHenRe¢ing ¥ 18yoRt Oﬁﬁéﬁkﬂ AP deRieL G @@ nkY £Yihgerent
thermal processes, respéectively 1dentified by process identificCatiQn codes

and 35 resp&IOCESIS,PEPSEAR: biSANediimes ke PPGEELoECR ek AT CBBCess

condi ti p§s; whdnOkhea@ ra&estaou%&@edemm@rsmr icedes .plurality of job recipes
identified respectively by job

DISCLOSURE OF THE INVENTION
The present invention has been made in view of the

foregoing problems and it is therefore anobject of the present

20 invention to provide a thermal processing system and a thermal
processing method that enables selecting a combination of

a layout program and a process program by a simple operation.
According tothepresent invention, athermal processing
systemcomprises: a processing vessel; a workpiece boat placed

25 in the processing vessel and capable of holding a plurality
of workpieces at predetermined positions thereon in vertical
arrangement; a layout program storage device storing a
plurality of layout programs for placing the workpieces in

the workpiece boat in different layouts, respectively

30 identified by layout identification codes and respectively
prescribing different layouts; a process program storage
device storing a plurality of process programs respectively

for processing the workpieces by different thermal processes,
respectively identified by process identification codes and

35 respectively prescribing different processes of different
process conditions; a job recipe storage device storing a
plurality of job recipes identified respectively by job



_identification codes, and respectively prescribing conbinations of desired
| ayout identification code or codes and desired process identification code
or codes selected fromthe plurality of layout identification codes and the
-5 plurality of process identification cddes and arranging the sel ected

| ayout identification code or codes and the sel ected process identification
code or codes H{}J’:ﬁ e ;Sseguence ofs execuéi on; and.a . control unit .F}or
executing alcdo‘?ﬂ T ioﬁofjg éxecht thfeeﬁpaefotiﬁv yogrgr‘ﬁegf:rﬁ &B?ams and
t he process cdnhpimegrisamsop fpdegined Jmyesny iidedthyf ithe ipabcodeiqe codes
correspondi n 0,8 Job,identificaiiqn . code.entered fromthe outside.. The
oper ator nedtd G atrahesy AT S ROl O LoTSE0aE 185 tefer at i ng
an i nput deuimmm ttthes grlyraduitya adediayecht dkiendr flilca ttioar weldesr ands $heg
system en 15 the desired job identification cade is.entered. the |ayout
o7 ogr am And RIEFHIS0LEE BFBShER, L4 8 iR (B8 APadhTdind Shecone
are read fr@Erlduetddyayouprictpran Siaatbion dede oar aodes landptlve e=d egtedr am

st orage devi t . 0 r he p S ram.are
executed in Ff(iieorrcgékczl.’o qu%%%%é%l&e(‘% *?o%pr%%?%ée%?eégﬁg ? ﬁg[ljggggr S?i pe.
Thus, one ofexetoiion jcandaradin tars], urit fiovfexdsoa timgaicopt ngi apeaad iphe

process pro e i I l.ectin he. ]

i dentificat %oﬁ@c)éeg%&an vvrloa\r/}'goq}elj'o%crteo ea?l! % %[#e%\éart%?‘gn%é‘gnqgtee %rrlg\%%ﬁtsed. 25
I n the flAer matogrrasces pinograystprescrideat] by the jdlerectpecornesponidimg t he

j ob recipes [ n: J | preTelo} i i u e havi ng
one or a pl u@al%l{ ﬁ&ﬂop%%cie%%%n'fﬁﬁé;tl on I%?égg%n‘ %ﬂ%g%tttﬁg?%al

processi ng syst emToPERPHgtos (MReGH eo8AY 300i randietti oA, desiyesh Jjodi pes

stored int %émfaﬁf&mﬂ&&@w%ﬂ%ﬂm Ue ithpRRe JRRMIJY 1% aFryd

plurality of layout 1 dentification codes. I'n the thermal processing system

accordi ng t ®4the gesdamd JebefproRhet BheHRal REPPRS 1S 3Y § ket v&henc ;|

processhhy he esdlrdinvobd idBneREicheBh €68e 14 drftertdi) e NEA9RESI NY
system accor dlqné to the present invention, the % ob jidentification code is

entered int PEIEAM 438Gt FRE BFHACESH oREAIEAM| L ebYAdRfR dilRE to the
present i nveiddryif icdticimebder ££€ Iadof AGih e 0hyBHeGRESd 1 sdolpigeces
held on a wo k‘pj ece b g}h by a thernmal process in a, processi ves;z I

conpri ses t MEAGEHAN Ghe BEOFERG RERPAREI 7 torade AgHiRe pishiian fhe

pl aci ng t he Maydyti pregriam ahd vbe kifarss Hpabgramdaféeseetuted i ime
respect Lxel y escri hi i n f pi ece n the rkpi ece
boat an Hi desneﬁ el%e‘{d4 ?’Egg’e‘g {‘l%gf);ﬁ/ %@ﬁfﬁ%’rﬁﬁaﬁ’&gﬁﬁ iagﬁi%ﬁgl %’es ﬁﬁ]sd | ayout
progr am st orcrge ofevatéousOcenbinaylany) gadli ©f theplayess pragramandor
rocessing t i i r Lvel i bin

P g %Eg&%f@b%ﬁﬁnﬂééﬁ%%ﬁsﬂ EEy8Eteq s%?&?%h%/%e\i 43y g

t hermal processes o ferent process conditions an entified
respect i vel yehsy Ipbdddant ifianatiqrgegn anshesong jobhpepeesing oRarahionor age
device; stordgiy v Prévrteq of job 15 recipes identified respectively by
job identification codes, and_respectively prescribing conbinations of
desi red2Payout i ddm the therval pggeessing S LEMAGRA g BP bheqresent

dont 11 cat i o codan ant ot R Dl b at L o Bt acene by denpibs SIHETe sdes
and arrangi fifYRe sJé}‘gd{déﬂ ﬁh‘g’iﬁjtha}"dié?‘/ﬁ iofqéc)é’tri éh P@ﬁ’tfé‘ldrtyc&fefré?rﬁfstsne
sel ected pr ciehsret i flienti forcadodes code or codes in time sequence of execution
| 00 PP ST e REY g ARG AN AL SRR g B0 LRE SR
30 invention, the job recipes stored in the job recipe storage
device include those having one or a plurality of layout
identification codes.
Inthethermal processingsystemaccordingtothepresent
invention, the processing vessel is a vertical processing
35 vessel having an open lower end.
Inthethermal processingsystemaccordingtothepresent
invention, the job identification code is entered into the



_ 25 layout program or prograns specified by a job recipe code entered from
the outside, introducing the workpi ece boat into the processing vessel, and
subj ecting the workpieces in the workpiece boat to a thermal process or

- processes prescribed by a process progr#@m or prograns specified by the job
recipe 30 identified by the job identification code. BRI EF DESCRI PTI ON OF

THE DRAW N ' 1is.a ti 1,0 .view of a thermal oxidation
systemin aG%;?rﬂe eorlr éféﬁetm%gi%m agicé'g‘%g‘ltng%%tk%\éteﬁe 35 present invention;
Fig. 2 is a bl ock Adicagddmgadfo the prresen tsiymstearhiiong| attieernal probessahg

: ; : h : Con. . . t abl
Chowi ng dat i 8 REGLBHa1 B B BF S8 e PR S VP B L hod RSt g
data storeda sherha}oprosess dgeasprocess g veSsied compbigeshte sgegat a
schemti ¢ ot StBVANCoRs SO LAY EY BEar Y Suf drreshamE e Riarirg she”

| ayout s t hemmmkpikETeasesprcttiheel worlgESIc&/0bBa £ OR NCARRYE &i10UT 1apBut BYENT! ON
Ath I ' h ' [ 5 d
erbodi mont & TEEaty e bERE RS b Ik ER e HORRRS, PR UL TP

\r/ ;31; \e/:vr gpc: ta-rtehevcadmmybcp@t dard :ngsntrfgec(ia 1respectivelut by ieypui@gal o

t he present Gﬁ%&ﬁ?ﬁ%ﬁﬁ%@%e@ b?ogﬁp%%gégﬁggﬁﬂggggggagl 6%8ﬁégét gm

i ncl uded0i n statigydrd@l PauraddsyngLspseeasacerrdlans tien parogessdmg theent i on,

Fig. 3 is a/aNseuan, ' rf@é?%éc ‘g%_ﬂg tinkhg. 4 1S
a '?abl e show ng data stg%gﬁé%réa&fgigﬁkgssgg?age nlifs% |g.§r%_g=ct'§lgli¥1§bl e
showi ng dat éﬂ"ﬁrcﬂaéd Pﬁoéeféﬁsreféf pé?llsftf(ﬁrzﬁj’é uRFPceand crqrgﬂsltn@(n@ _ 28d25 6(E)
are schemat 'i%éiﬂ%i"écﬁ‘f@s‘p%@%i%l@%ﬁép?@é&s hod €K 0F M8 S on Idbadisf figr ent

| ayouts thereon, respectively. The thernmal processing system 22 has_a
doubl e- wal | PECEESFRrOPERR|StRFage deBieget2hoF NG 2 RABTALLBYIQIRE an

inner tube Zedfpdiianbhitafiledt et itvdlsy BY job fdait ZEidation codes,
and respectively prescribing combinations of desired layout
identification code or <codes and desired process
identification code or codes selected from the plurality of
layout identification codes and the plurality of process
20 identification codes and arranging the selected layout
identification code or codes and the selected process
identification code or codes in time sequence of execution
in a job recipe storage device; and placing workpieces in
the workpiece boat in a layout or layouts prescribed by the
25 layout program or programs specified by a job recipe code
entered from the outside, introducing the workpiece boat into
the processing vessel, and subjecting the workpieces in the
workpiece boat to a thermal process or processes prescribed
by a process program or programs specified by the job recipe

30 identified by the job identification code.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic sectional view of a thermal

oxidation system in a preferred embodiment according to the

35 present invention;
Fig. 2 is a block diagram of a control system included
in a thermal processing system according to the present



30 wafer boat 30 of quartz, i.e., a workpiece boat for hol di ng workpi eces,
is placed in a processing space S surrounded by the inner tube 24 .
Thewaf er boat 30 hol ds sem conductor wafers W i.e., workpi eces. The wafer
- boat 30 holds dummy wafers also. 35 A cap 32 covers the open |ower end of
the processing vessel 28. Arotating shaft 36 is extended through a
nagnetofluiq %%ﬁki%%.attached to the cover 32, and a rotating 6 table 38
i s attached 0 the upper end of the rotating shaft 36. A wafer boat 30 is
nmount ed on an i ns&ligtidngs adleb UDs pdwind detatstoneabin a3 oclss sbonagag shaft
36 is attacg%q to an arm44 included in a boat elevator 42 for vertically
novi ng t he 3Yating shaft 36. The boat el evator 42 noves the rotating
shaft 36 verti cal Fygt chéstetabi éshowd ngaga 82 s&nd etinisn adfagroutostoBdge Thus,

t he mafeé bﬁ%&t30 is |loaded into the processing vessel 28 through the open
| ower end of THé processing vessel 28 . The wafer boat 30 does not need
necessarily to beFigtababs ea Yabdred sheywibg fatd stoxedtiat imorjabyrecipe.

Amani fold 4 fo a , a stainless steel is joined to the open | ower
end of the %F%%B??i%&qééggéﬁ 28 . A plurality of gas nozzles, three gas
nozzl es 48A, 48B Eags4&Q A )nte hi(E)amsoithemat 1asdde edevetdonseofi wafenni f ol d
46 to suppl ne Y 935FG 44t 05 4 he, CESSE NY S56dL8- S

nozzl es 48A¥0%§§ angﬁzgfﬁﬁre coﬁ%ﬂct%@ t%ngs suppl%gzystenstgggfggbB and
50C, rebpecresplegtiviedygas supply systens 50A, 50B and 50C are provided
with flow controllers 52A, 52B and 52C, such as mass-flow controllers,
respectively. Although the 20 thermal processing systemin this enbodi nent
is provided with BEST; MOBE BOR GARRNINGAQUT THE INWENBEON;t goes wit hout
saying that the tRetfBImRLOSLSSESEiRY SSPitMaRE aPEArA8d PrbBedBYngumber
of gas nozzl es_when necessary. Gases_ supplied through the gas nozzl és 48A,
48B and 48CreEhodo N, REGEELLEG tHAFFding to GRecPra8FAEng

region, 15| owngewtWandy{ 1 0Bk dee cdrdbedlwitier £ eceh6E Y SHRa6cSMpANPEEY a
space between the inner tube 24 and the outer tube 26, and are di scharged
fromthe préE@??Pﬁ&'vessel 28. A discharge port 54 forned in a | ower part
of the side wall @figtihd oif es SGhemheid6 siestdonadcivaew mfna etheumhlng

system 52 incl.udi,ng a_di scharge |i 56, .a pressure control. valve and a
PIUIRGI Lh E E R T et S cadotar Ryl
surrounds t ipresentesinveptieonselFigl. 2Allseat blo68, dhegramgoffeansenkyodt t ached

in the B ocaYerel $aaTEaey NS cREEREY, BPodBes ] S asbtraliae Khott Tone

hundr ed 7the present invention, Fig. 3 is a table showing data stored

in a process storage unit, Fig. 4 is a table showing data
stored in a layout storage unit, Fig. 5 is a table showing
data stored in a job recipe storage unit, and Figs. 6(A) to

25 6(E) are schematic side elevations of wafer boats holding
wafers in different layouts thereon, respectively.

The thermal processing system 22 has a double-wall
processing vessel 28 of a predetermined length including an
inner tube 24 of quartz and an outer tube 26 of quartz. A

30 wafer boat 30 of quartz, i.e., a workpiece boat for holding
workpieces, is placed in a processing space S surrounded by
theinnertube24. Thewaferboat30holdssemiconductorwafers
W, i.e., workpieces. The wafer boat 30 holds dummy wafers
also.

35 A cap 32 covers the open lower end of the processing
vessel 28. A rotating shaft 36 is extended through a
magnetofluid seal 34 attached to the cover 32, and a rotating



fifty 8 in. wafers (about one hundred thirty process wafers and about
twenty dummy wafers). Then, the dianmeter of the inner tube is in the range
of about 260 to about 270 mm the dianeter of the outer tube 26 is in the

- range of about 275 5 to about 285 nm aréd the hei ght of the processing
vessel 28 is about 1280 mm Sealing nmenber 68 and 7 0, such as 0 rings, are

the | over o bie R BLEBroThED DR tiesbeed; BB, OF 1t T et uar or
transfer medtni awdter boatcﬁiﬁmsgronaftmdsoWaminsmlmitm@ matbreng) maeed Wfrom

transrer moaibine Sl R Eranty oft WG B 8LTE SF 3B Bedclo al Rel 1 3
noved 15 by & haﬂdluskelde\mrm(ﬂsmt ssheva tfaxr 4 2hEad @@rtmaslﬂgngoﬂhehe

t ransfer arm 4f n ear d its
axis. A BI ura a{tyﬁkﬂ‘ %’#"S&lk Qg exaa:rrﬁ e%%ﬁ%\'i/le %%ﬁcr(\; u%%h@rggg%&n
enbodi ment s'araeftsLBpﬁpmaradcaﬂltyheoi;erthehreadtBGthé'MJSp 33 \mndnafher wafieat t he

Texi um can o d 530S SLLILER o MRS PT8LAZY e Rehd BEoRUcLRgf O ko

88. A contr SYsS ém in ermt rocessing
descri bed wivdssgesdf @Beriteough rﬁrhg ogenReq‘var end qﬁ)tﬁegarczqesmr;:wnssell syst em

has a controjg Unigh o3ya AHCH, %8%%%%s'&%]r‘i’1&tto°£e‘Eo%%‘EBBE%r The

25 control uni't ?rhrs Hineat 64 to airln Perecsnty chani sm
control Lér &ndh mpgs horhelsd |igy al(staa:m%at@wtrol ler 12, a process

program storage dev)6e 17%04161 4Eu|fay e%ﬁﬁ%@”‘a%&%ﬁ%&%s@ ﬁ&%i@go%@da j ob

reci pe storage device sds eater control ntrols the

heater 66 ofttheth@mh@W%Deﬁﬁidté;ﬁbierI@F%ﬁsﬁselmgW%@ﬁanléml@éfﬁﬂﬂ@b’l er 8

control s thedoals @log4aledr, 4Arker gH@f hbﬁéhéy M' ”43815 hghdvafedy ipoghi30 for
| oadi ng and unl oadi ng t he ‘water bdat 30 and the wafer transfer nechani sm 82

for | oading %H?%?Jé“q 0 3R8 GANBEELRE Wl ebBer PemifRd dnfer tRoSUPRAY The
gas congkol |rﬁ=!céé35é‘1‘3ﬂc§é§é§1ﬁ£@Wh%%§ﬁﬂﬁés§8f\2§ZB adfaozeNes

controlling the flow of process gases. e pressure cqontroller 12 controls
the pressurd&mt4dh and ABGRLS ‘E%H’c‘-’r"'cﬁedc rﬂaé‘smlrynsﬁ’ﬁé?eﬁ‘rsoég%i ng 8
vessel 28. HUB pmacese, pf@gpe@tﬁwlgage TRy igae &épﬁmr@ﬁs&m& woa,i 5YBof

process progra rescribin rocesses | ou St or age
fevi co 16 StUTES 08 RPe/RATTIHST widho fEOR P Sl 19k Odhs REBVAT G461 ayout s
of wafers orsudie &s mbesr—ﬂlm;t caﬁtrilimeejrsb requaeti;velxage pd.e:hmxgh?lhst ores a
plural i by ofe il C6lBES. - ERAM A0 & GATPLARLAAReAL sy hdFRich] cati on
code or “codes repre | ng you program or “prog e and process

i dentificatitdre cbaeeo;aszndgzleemweﬂﬁﬁn@d H@Cprmgggswxfghm SAYANggr ans
arranged in ¢J® +hQ SREVRAECOLOCEXSENG! %{}teﬁh‘ﬁna@r BEESEoP{ S8 A H @hjge

devi ce 14, the |ayout progra storage device 16 and e Job recipe Storage
devi ce 72 armkainQf i9ns MOz IMIhESLsRadVage device, such as a hard

di sk 74. An input Gi;%\éscsuﬁ?lléaoihﬁ%g?h Eﬁé%‘a@%@%l@é @BIKerB‘BaéﬁH 4%% and
the control unit 2 for controllipg all the operatlons of _the ther.nal

processPAg SIAEHPHRED ASHPERFESE 189 SRECHY 4 - -y VadsRh ‘Bla‘éégg re9iosy

conput er 20 frcw ddeawaaid 6H6mCeEld olp wnrﬁrméuiﬁrocﬂs@lhqr epaces ahiiough ers
are repr esentati ve ar

connected t& f@*ﬁeggﬁéﬁgggtlfgtcfa‘l%%%@& ﬁhfﬁlfrid ggte‘[vﬁ?IIB‘Légzr 1480916 and
17 wi || be daserdishardddde firiong the ErgcerlhbeVGSQGESBBprGgrcﬁmcsltao:fg@ge
Coulce 12 208 ot P6ERRORL A% AN, GREE BE GO UMY LT OB e igeses
30 tube 26 is connected to an evacuating system 52 including
a discharge line 56, a pressure control valve 58 and a vacuum
pump 60 to evacuate the processing vessel 28.
An insulating wall 64 surrounds the processing vessel
28. A heater 66, heating means, is attached to the inner
35 surface of the insulating wall 64 to heat wafers W placed
in the processing vessel 28.
Suppose that the wafer boat 30 holds about one hundred



_representing the process prograns. In Fig. 3, the process program storage
device 14 stores m(mis a positive integer) process prograns, and program
i dentification codes P1 to Pmare assigned to the m process prograns,

- respectively. For 30 exanple, the procegs programl prescribes a film
deposition process 1, the process program 2 prescribes a filmdeposition

process 2, the_prqcess progra rescribes.a filmdeposition pracess 3,

t he process %Jr%'& mlﬁ'p‘ggggﬁ g@%%ﬁ@@k?ﬁadﬁ?gc%%%,tg p&rogce&ss 6 8§Pam 5
prescribes amskatmuthgwentyesdammgndadeds)pr drless, ey dianeteresdr thes a

cl eani ng progess. .Each.of .t rocess progra scri be | QUS , process
condi tions iﬂbq%itﬁ%epe‘gc ggetbgggggteoogegﬁ%%gfzegggof ?bWEa ‘@‘i,‘“‘“' §P’§
process tenmbiatetey; of whecessepr eaber 26ais in prloe asmde et aboatf 276
depositi gn processes to 3 de i t, f.Or.ex e, different type film
on vaf er 3, PRl FEER, aP3 Ran SR ANE MeidbeSBEnERE P AGRT T PR &P o6,
the fl ow conis dbmrts RBPAM.LO 52C, the pressure control valve 58 and the

i K b - . ¢ o
or the 11 ke, e SERdIieEs 3ha Y Mo Es blgdd AreReTabethalircPY S
after the clEdmicap Poaasis the manbfbildes 6 hand etrwe erorirhenmani fiollel 46

| _ ruser tidl 46
Phe. pr ocossi Tt v ololer B 04 G AP 3ARE 26 e CaRRAY, 20 ™ ©

deposit 88 orsewking. i s deposited on the inner surface of the processing

vessel 28 before %%Hﬁhkytgﬂﬁf@%hgghéng%h@?Eg&!‘%}%&r’{ﬁﬁaf&sy%ﬁ?a”i ng

process renobves unnecessar ornmed on t tace
processi ng angainlzadimy madeng Wafyonf thaewaberrbopat3Bos Tins taddegoi ng

thermal proggss&stae ﬁﬁé@sﬁ?ﬁ;{;@é%ei‘%ﬁ hﬁhé*&ﬁ‘a{f’@é tPARSFer h@%h%ﬁﬁts‘ﬁum s

capabl e of carrying out othe 0 various thermal processes including an
oxi dati on- di§3 R praasder armefénrapableces Peingy@rticalilon Movesdess and

an anneaki NLPrHPaRSS. FeleRs elBhahdsi.ISa foPkthdad tdee i EUPpIRY IR
storage devi ce 16 staores | aé/out pr.ogr ans redeterm ned 25

] rescribing p ]
| ayouts of dieFEaBRIERAMILLOBALIHHNT & Hngﬁ"ﬁﬁn{‘gﬁérﬁqq‘ fentiugRidgdes
respectivel yaboapt aentaixig .t e plyeili gy oF &6kks! 88 [ fbor exdni d Aakte

program st or devi ce .stores. n (n is a positiye.integer)_l ut

D oot ams. - artP bR R Hhie | e et ue BEBRRTERLPR SRS St 3% he n
| ayout 30 pregr amhusresieet wackys What! alyeutaxinngs aren [ee Iranse edirfefder ent
| ayout s, Qf f.er,bogt 3Q. For e I th ayout program 1l
prescri %gs ﬁ?ﬁ%%ﬁ%ﬁ% otvm:”dljna iag.Q: A)b.y %regjl%f&ﬁ %f"'shown in Fig.
6(A) specifies stadckiantrolplaystent yngflufilgdninndfher & h@tmafloprocassiiag 35
five dumy ' | ; |4 alqu]f P | gwer end parts
of the wafer %a‘fﬁ“ ?I?%l)i,{ilnanl_gé ghteac ]{ir%edwa lt}rlg |ér¥ea m ?&’I gq ar % bet ween the
upper and the | OV\@ef@gW o Big. 2, the control system has a control

unit 2, such as a central processing unit of a computer. The
25 controlunit2 isconnected toaheatercontroller 6, amechanism
controller 8, a gas controller 10, a pressure controller 12,
a process program storage device 14, a layout program storage
device 16, and a job recipe storage device 72 by buses 4.
The heater controller 6 controls the heater 66 of the thermal
30 processing system. The mechanism controller 8 controls the
boat elevator 42 for vertically moving the wafer boat 30 for
loading and unloading the wafer boat 30 and the wafer transfer
mechanism 82 for loading wafers into and unloading wafers
from the wafer boat 30. The gas controller 10 controls flow
35 controllers 52A52B and 52C for controlling the flowof process
gases. The pressure controller 12 controls the pressure

control valve 58 to control the pressure in the processing



10 the wafer boat 30. This layout is referred to as 'mddle |oading' . The
| ayout program 2 prescribes a layout 2 as showm in Fig. 6(B). The | ayout 2
shown in Fig. 6(B) specifies stacking a plurality of dummy wafers DW for
- exanple, ten 5 dummy wafers DWin Fig. 8(B), in a |lower end part of the
waf er boat 30 and stacking wafers Win an upper part of the wafer boat 30.
This layout is referred to as 'upper | oading . The layout .program3

Jue®s alh 1R

prescri bes ¥9°RFdur®3 alPEHRNRCTTE MTPIG)STOTALS | fREPn2Fi g.
6(C) speci f ipdsursildaki of pfocessl pradrays piredomib inghensidisproceszagpl e, ten
dummy wafers . DWin Fig. 6 C I n_an upper. of .the wafer boat,30 and

St acki g valtHs TAFeR CaPFRABAT AFor e (TaV HEF oS atos R PhrestasRueT] o
referred to laycutopeogtamsipxEscriltenqyavtionsdppyont pfesafeteonathayout 4
as shown_in 15 Fiqg . .6 D).. The layout 4. shown i,n Fi 6 D) is a
Tod T ead oeden heate i du Fhenduf FREEPS EtPRRSS Whritla7arstateh be
capabl e of Ipdudialg tiyweitjolb ireeipagr sach beingnacessbinayiémidfylhgaded and
in some cases SQ! t.he r.e n fers ldin

.Of twenty-five fers | ng. e
sUch & waf e ATtaRRe tOD S cadln Bl S PP ity ol BraotAber boa
30 without fod | prggupmenpand s paoeesset denttifiécatiens aeddr waf ecedes
Consequent | t C | Y, r Lo _1he
wafor boat JEEEShsIRArERe b oiEselt ot BRME Pl S FabGRAT Line"
first nbdifiseiuendd ofl eaeirngion25 The Hroaras pregram Stpreger dbvicea | ayout
5 as shown i Fig._. kN, fills up
the enpty splzrihc'elstﬂgolgf‘{uélvlvl{ﬁE %’?P%T%}ﬁ é6 % %3 ﬁv?ﬁ%{l%wgamﬁ%va heer 30%\/\%#%1&% ayout
i s referredstorage deying ABdarectonmned| n |thelisage steenferygetagagayout s
are only exyy@lige, e e la2¥aWy ¥ sk 9¢r.am storage device 16 stores ot her

various |ayout programs prescribing various different |ayouts. The job
reci pe storage dedncENEYt deyHicenl § s siIedy a8 ekPuEhPagtel AE pkeybaard,

inventi 99, S &hePlddntirdly u@fit @b f'b‘i‘fblé%%r@ilih%“@_lﬁn theYoperakasfisof the

recipes is a conbination _of 35 the selected | ayout identification code or
codes and t IR ddiG%heFMerlo LS EsFdMNG FYSHE0RTELFONHLCEEeECalthgnhEE i n

time sequenge ofineysifdith88s, a AdsEicomputeions phroihi des vasid cvaticsleger )
j ob recipes ag&%%idg%gicati.on [of0) F’S ii to Jh are assigned to the job
reci pes, re$f% . QLTI RITPRHEQL L BRS A5 F- R TR FHES ©BFob
reci pe "L1l- Rhdyhiadtuaddyi,f ivey iewsc otther Tonftroid erayate poageatred aond t he
process, progham Jﬁ | I, t4hat order. Each of the job recipes is a conbination
of one OF sone (% e process prograns shown in Fig. 3 and one or sone of
the | ayout prograbatshewnred ingihel shoraggedevicesdédi rka andd 7swaldiénce of
execution. m%@gi%pf the job 10 identification codes and the
0

correspondi ng | recipes are stored in the job recipe storage device 72.
Referring to Fig. 3, the process program storage device

14 stores process programs prescribing actual thermal
25 processes, and process identification codes respectively
representing the process programs. In Fig. 3, the process
program storage device 14 stores m (m is a positive integer)
process programs, and program identification codes Pl to Pm
are assigned to the m process programs, respectively. For
30 example, the process program 1 prescribes a film deposition
process 1, the process program 2 prescribes a film deposition
process 2, the process program 3 prescribes a film deposition
process 3, the process program 4 prescribes a checking process,
a process program 5 prescribes a seasoning process, and a

35 process program y prescribes a cleaning process.
Each of the process programs prescribes various process
conditions including process gases to be used, gas flow rates,



_ A thermal processing method of the present invention to be carried out by
the thus constructed thermal processing systemof the present invention
will be described. 15 The operator who knows the desired conmbination of the
- desired layout or |ayouts of wafers and9t he desired thermal process or
processes enters the job identification code representing the desired
conbi nati on bﬁ geratln tgﬁii ut device 18. I n_sone, cases

@ . d

Cdent i i cat FoRTEEEES W& L8 g OSsiR PrRgb A ATEA R TR B8, Then,

the control The £idm dagestibéonoproeespesi tend i F idepdait, h€ojrobxamp1e,
I dentificati ode fromthe_j reci estoraedev ce 72 a | yzes the
content s_of LHEFGHARY GIPRE SHHER Gl BASRE Por ERRSe bresLhyc dbe RBeFRy out
program or [HIegyesss ch’éc&Jsdwhbehprothesh@abgraﬁﬁ,orth ddoansoaegogheral |y in
or der scr, b ob reci For. ex t he r r ent ers the
job i den$| f |§c,2§t %’n%@%} 3lerﬁ§ﬁFFf§?ﬂﬁr?ﬁ@?§%‘ere% 3nd %L%f Jfll e wafer
transfer rreddmmma&ﬂed aeoismgll e eissfowed essayt ang 8Red it Webesitﬁh\m n the
| ayout 1 shov% %h(%\)‘ into the wafer boat 30. The wafer boat 30 is
R %oc SSi

raised into $sel 28 to load the wafers Winto the
processi ng vessel Thg aedsbhengt hga‘qne&'masstspregeautédj s fecekanpléhe waf er

{ranst ef TGN ARAA PREFALES LTI LR o0 ORI IR £ 5oL 11 35 eyl er

boat 30 for ng operations pres e Job recrpes. If the
job ideh€ificoatimanmendeili Yhe pmssyimgesheljmmy sipplydingea Pkdeb8s i s

ent er ed, p”@ﬁsﬁo%ﬂ@d %Q‘it%ﬂlf_ﬁ’m‘_’@ ?gp%gé%hg%‘éh%%élnﬁg dd'endef er

boat 30 in t ayout own i n process program 3
i s execut ed.th& mame ltypei pLt ﬁéllﬂobsl thatito der idepasiided oT3waferrgeisi f yi ng

the job recigodi¥edbn~ %gfa 1H§\Ia '§uff‘$8ée61f tﬁ{é’ é%fl gg \éﬁ%@q_ dygmy

wafers DWare | oaded into er boat 30 in t ayout own In Fig.

(C) ., and heSPRAGHUGIdYs depegididala £iday op éilh@ #eEe¥Sed in that order

Such @sprocessi mém@Sahmandb@ssoIféh@kﬁefsyuﬁﬁe@éggsff 319 2BEmed0 such
as three process prograns, are executed, is used for form ng a multilayer

structure ofon ¥he 18%&%‘@:&5? ok the BiqGRssing vesse! 28andikhe SHTERC8e f| | m
Simlarly, idf tde Wwirdrdedat i3@ati on code "J4" I dentifying the job recipe

"P4~L2- ~P2~P1" is_entered, the ro, ess ram4 prescribi t he .check
process i s execut gg‘%??ﬁeﬁﬂénﬁr%t&%’g@?ﬁ Szgrﬁe‘?%JSYi%?‘aé‘lP 88ded
state to endilrteethéamal perocessdnegnd y o 1scdapdtﬂé Q€ roaair ynec@sts ogiexy st em
oper at es,no h all the ¢ onent. par.t

oper at egonorv[gq% OXi,S \pélrgt;%%glgé' Rﬂ?éggge\%a rgc%%g}.ngﬁx Wgﬁg%‘gﬁéfﬁgéﬁ‘d into
t he waf er bgatocEEs,n anhetchyjogt peostssm arm@dgf:.@a(ta;\qn Pubadss anlde apr ocess
prograns 2 %J}er]aﬂrr% %ggsesd I n that order.

Referring to Figs. 4 and 6, the layout program storage

device 16 stores layout programs prescribing predetermined

25 layouts of wafers on the wafer boat 30, and layout

identification codes respectively representing the layout

programs. In Fig. 4, the layout program storage device 16

storesn (n is apositive integer) layout programs, and program

identification codes L1 to Ln are assigned to the n layout

30 programs, respectively. The layout programs prescribe
different layouts of wafers on the wafer boat 30.

For example, the layout program 1 prescribes a layout

1 as shown in Fig. 6(A). The layout 1 shown in Fig. 6(A)

specifies stackingapluralityof dummy wafers DW, for example,

35 five dummy wafers DW in Fig. 6(A), in each of upper and lower

end parts of the wafer boat 30, and stacking wafers W in a

middle part, between the upper and the lower end part, of



Simlarly, if the job identification code "J5" identifying the job recipe
"L4~P3-~P6" is entered, process 25 wafers Wand dummy wafers DWare | oaded
into the wafer boat 30 in the |ayout 4 shown in Fig. 6 (D) , and then the
" process program 3 and the process progrin 6 prescribing the cleaning
process are executed in that order. Naturally, the wafer boat 30 is | owered
to unload t wa fro he .prQcC L.Ng ves 8. hefore_e yuting

t he pr ocessQgireod'};a?ﬁ%\%raé:s?rolt'bi %gl?higiﬁ‘éanl‘-ﬁg%%g‘g%é. tgi ﬁgl a?‘f"é,gf?f t he

j ob identifileatdiory ‘cod®hel@lyaduteprogyam@ phesqoibesai eyditl 24 she@n~P3" i s

boat 95 30 (i R N 1 AR tag g, ok £ 487 RlR) [ hBefrEidE. "

program 1 i stexokdmged pAfurerd itlye ofodpinglyi wiafefrst bd, pforesgappagr atrefh, t he

waf er boat is { . . pr Si Y , S

processi %g wa 5‘3&5&%?% ﬁ%é{g’gﬁl?hﬁg%ﬁﬁeﬂgﬁf graa%a?n%ga%% ?%g‘?\ea‘?}%g?rz shown
in Fig. 6(Bpoatadd ahdnstaekpngoesters dyiama8 uwspexquantedf Thesvafevers W
can be sub %g}a%? 30 d‘rBESFfQ},oHE‘)ﬁssﬁgfe?r%&gbf%.gr%‘% LAYPYL §indhus. the
operator needs to entéer Sinpfy onl'y one Job identific FTon coue ¢ o sel ect
one job recipe or Theplayahttprafraedi peescovibead)edaywiited sas shoemi ind

processes i }h.desj | apppu | : er, r . . gnly one
j ob identifi%cl%f'i %gﬁgbde, t%gyﬁé‘ggis%?‘?‘is?%??’?% SEEWS%%’?%%S?%SQ%S%PQuon is
| ess thh tRapluraliby ofadumpy watersBenfonedanpdichotien Aumiuyhfehs

resent inv [ S n ri | t : 0cessi ng
gyst em pr ov?(g{a%ﬁvr&'ﬁ' gqggdbﬁg%\?\lfa{llpﬁ%ﬁ?zfeggfﬁg%%ggg}a(% ?ﬂeaggi’ ?ghﬁgéﬂgny
e

particul ar wafensc¥ dRsaokrele Ris cfushrovadertbeabrifresFhi§ ageut, and
the present jighveHdrgd TARR I-adRled 1@adngt-her mal

processi ngsyst em %r ovided that the thermal "processi ngsystem 20 i s provided
with a batch type [€otR¥SPRPIREAT 4 PERSELIRBF A lAWOus ARhShompedRi on i s
applicapse 4 lshsljr.ralcrrpé Q&g ﬁiﬁ%&r{ﬁﬁhfﬂ‘i@” @éq® )Wis h modlifgatiahl
processi ng vessel ., a processing vess at _receives process gases.a
Dhrough t he HotROHAYREFCLF BOHE 1l ELREHAds  HONG MaCET-LaRaekte FABABRS he 25
top thereof o hal@ingassnty - favechatépd isetet nesepsacdly HAEES 1aatibgough
the top therae f.and n(lji schar ges t%% 0GesSS t&a&es‘,thr g?h t he bottom
Lhereof . ThE T SRR FogRe Lot STpRFI R How ORRYSE D 2F G REFRENS-
processi ng $adteans redd ded swichh aa wadelri calssptdeeastnguldysdbadedt azkeso to a
thermal ,30 Rr. i t I ge Lt h.a l.z@n cessi essel .
The. wor k3 eRderprar Lo K8, SR LAlteditolle doyIRHoRE" 311 Ehe0 RB5 eliBLY,
limted onl praceschetwrgncthe waffansswibhivatgrde CoOmsagusntdiyas empiiss

substrates apdc¥4CBo not holding any wafers are formed in the wafer boat
30 as shown in Fig. 6(D). This layout is referred toas ‘first

modified middle loading’.

25 The layout program 5 prescribes a layout 5 as shown in
Fig. 6(E). The layout 5 shown in Fig. 6(E) £ills up the empty
spaces 80 shown in Fig. 6 (D) with dummy wafers DW. This layout
is referred to as ‘second modified middle loading’.

The foregoing layouts are only examples, and the layout

30 programstoragedevice l6 stores other various layout programs
prescribing various different layouts.

The jobrecipestoragedevice 72, which is characteristic
of the present invention, stores plurality of job recipes
as shown in Fig. 5. Each of the recipes is a combination of

35 the selected layout identification code or codes and the
selected process identification code or codes arranged in
time sequence of execution.



35 As apparent fromthe foregoing description, the thermal processing
system and the thermal processing nethod of the present invention have the
foll owi ng effects. 14 When the operator needs to enter only a desired job
-identif ication code by operating, for Ekanple, an input device, to nmake
the control unit read the | ayout program or programs and process program or

prograns represented bg B %gghldentlflc de r B tlvel fromthe
| ayout program st d8YPY tHe aprp&sés dﬂ)&frﬁeﬁo 8& 8837 €8, and
execut e t he dmy ojuib pl‘dEjftﬂ.l’ﬂl@”atﬁJO@gb@ﬂbsaﬂd n:beer «a«resaspﬁggedrrtor theogr ans
sequentl_:it_lhl;slJ wgfﬁ%g@gsgeﬁgga Ebﬁ? CUtJ n .pJ €sc eq:.b thgﬁj g? 4
reci pe u o zﬁ?{ﬁi’[ 1;#6’ d‘r‘#‘o ograns an
_tge {J_r]g)_cests Méi&rlgméy ap?]@grﬁéflhp“@mme»p@:'¢tcme_c_l¥1slsr§écﬁﬂméseek$euﬂmohhe job
|en||a| ence t he .passi hil | of wron nteri
operati o gtﬂ t&’@ ﬁ@é’l?&lé:d LOg&2R % f% % REERE! Pﬁ%@%@?‘m ng" s§7§g§m
conpri si ng oa:damcexacngofeshel jola miqpesac:s tmaionrlharaaﬁdm otfthenpr ogessi ng
vessel and ca hol di n | urality of workpie rede ned
bos: L1 ons. « RARERT, hhe dihdadk BrPatalirbolh R 3rant o B0 Eh%en: ce
st olr<i ng a qufr ahiet yapbutaga?mirqnsntghawn ianq:tja@l agrahgtzd?xﬂxg: eleesred Ehe
wor kpi ece Qat gnt, a%[%é v iogSPec c%& ag ?BI 6? 3ggu

in Iayou

identificatio co &d respe ively prescri €ren
processlpr og:damsmfur@ﬂjnmwewpdessandlh@eacqutmst@lm job recipes are

processpr ograNRIEs RGE tne i Ve sy ch1 %e‘{‘ﬁr i-eces by different

thermal processes, Tespectively |g%nt| process identification codes
and respectively gr &@eﬂ-‘mbﬂ-ngrﬁﬁéﬁéi’-éﬁtmgtb@‘és%ésﬂtﬁ paiesegyte ANVEN§d08s

condi tions; o babeLeeLBR HOEgUMIRARecShOERG: BAHEAAL YrBbakBingec pes

i dentified respectively by I dentification codes, spectively
prescri bi ng shshafh dhe cﬁretf@é\tr davenrden widdt ibe @@cslcéﬁ-b@é‘de or codes and

desired; process i agy bheeatbewrOUmdWs tadedesteat SsbipR {de ol whal ity of
| ayout 1dentjficatiqon codes and the plurality of process jdentification

codes and ardefidiasy 1@H@“§e?§c¥%&°qta§/&ft wadexrsi PP@a‘ElP%rﬁiecsch@doF hegmad and
the sel ect eprycesSot dppbtésEati enteede the CPslesidanti Fecaedofnesdef

execution; %:ne%resentlng the desired combination by operating the input
device 18. In some cases, the job identification code is
20 entered by operating the host computer 20.

Then, the control unit 2 reads the job recipe identified
by the job identification code from the job recipe storage
device 72 and analyzes the contents of the job recipe. Then,
the control unit 2 executes the layout program or programs

25 and the process program or programs sequentially in order
prescribed by the job recipe.

For example, if the operator enters the job
identification code “J1” identifying the job recipe “L1—P1",
the wafer transfer mechanism 82 loads process wafers W and

30 dummy wafers DW in the layout 1 shown in Fig. 6(A) into the
wafer boat 30. Thewafer boat 30 is raised into the processing
vessel 28 to load the wafers W into the processing vessel
28, and then the process program 1 is executed. The wafer
transfer mechanism 82 operates similarly to load wafers into

35 the wafer boat 30 for the following operations prescribed
by the job recipes.

If the job identification code “J2" identifying the job



_a control unit for executing a control operation to execute the |ayout
programwor prograns and the process program or prograns prescribed by the
job recipe corresponding to a job identification code entered fromthe

- outside. 2. The thermal processing systgm according to claim1, wherein the
job recipes stored in the job reci pe storage device include those having
one or a plurality of process identification codes. 3. The thernal

processi ng $ieRifg 4beotRE hd st enteredh Progeseeyaiers @ apd ey wafpes stored

In the job matiar®e Joadede idew ehel wafedebédOST0 hiavitie qagowutt @ phowal ity of
| ayout ident,ificati Zﬁn codes. 4. The thermal processing_system ac&ordi ng to
claim1, whébiftdhd Rlocdd Afiafeddy Rrocess program,3odss XFGurEdsel

having an open | owEimigrd1yd. 1He ther npdb priatassi Mg Hyidre Moadieor dopg to
claim1, wherein the job identification code is entered into the control
uni t t hr sughaaniHplinaele geb recire H AR R HTd| k3 ehEeRed, BroFe§8essi ng
wor kp: ecesdh&lﬂbm veandr dpneg evdbéts W arehtoaabdpineesshe waXenr boassi ng
vessel , sai

e Rvel i = e S RS T SO ARy
boat in diffiateptanisaybpt 3, anéspecirey adjequiratribi tati bikdeent baghuks of
vor kP! 06t SIS AR H0Tn i o TGS, W RRRLLE BB
10 such as three process programs, are executed, is used for
forming amultilayer structure of, for example, anoxide film,
a nitride film and an oxide film.

Similarly, if the job identification code *“J4”

identifying the job recipe “"P4—L2—>P2—Pl” is entered, the

15 process program 4 prescribing the check process is executed
with the processing vessel 28 being in an unloaded state to
ensure that the component parts of the thermal processing
system operates normally. When it is confirmed that all the
component parts operates normally, process wafers W and dummy

20 wafers DW are loaded into the wafer boat 30 in the layout
2 shown in Fig. 6(B), and then the process programs 2 and
1 are executed in that order.

Similarly, if the Jjob identification code “J5”

identifying the job recipe “L4—P3—P6" is entered, process

25 wafers W and dummy wafers DW are loaded into the wafer boat
30 in the layout 4 shown in Fig. 6(D), and then the process
program 3 and the process program 6 prescribing the cleaning
process are executed in that order. Naturally, thewafer boat
30 is lowered to unload the wafers W from the processing vessel

30 28 before executing the process program 6 prescribing the
cleaning process.

Similarly, if the job identification code “Jé6"
identifyingthe jobrecipe “L1—P1—L2—>P3" is entered, process
wafers W and dummy wafers DW are loaded into the wafer boat

35 30 in the layout 1 shown in Fig. 6(A), and then the process
program 1 is executed. After the completion of the process
program 1, the wafer boat is taken out of the processing vessel



_storing a plurality of process prograns for processing the workpi eces by
different processes, respectively prescribing thermal processesofdifferent
processcondi tions and identified respectively by process identification

- codes in a process program storage devit®; storing a plurality of job
recipes identified respectively by job |dent|f|cat|on codes, and
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()-Mn¥310% %lsog‘;:é\)fi%g with a batch type processing vessel. For example,
the present invention is applicable to a thermal processing
system provided with a single-wall processing vessel, a
processing vessel that receives process gases a through the
bottom thereof and discharges the process gases through the
25 top thereof or a processing vessel that receives process gases
a through the top thereof and discharges the process gases
through the bottom thereof. The present invention is
applicable not only to a thermal processing system provided
with a vertical processing vessel, but also to a thermal
30 processing system provided with a horizontal processing
vessel.
The workpieces that can be processed by the present
invention are not limited only to semiconductor wafers, but
may be LCD substrates, glass substrates and such.
35 As apparent from the foregoing description, the thermal
processing system and the thermal processing method of the
present invention have the following effects.
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and process program or programs represented by the job

5 identification code respectively from the layout program
storage device and the process program storage device, and
execute the layout program or programs and the process program
or programs sequentially in the time sequence of execution
prescribed by the job recipe. Thus, various combinations of

10 the layout program or programs and the process program or
programs can be selected simply by entering the job
identification code and hence the possibility of wrong jog
entering operations can be reduced.
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a process program storage device storing a plurality

of process programs respectively for processing theworkpieces
by different thermal processes, respectively identified by
process identification codes and respectively prescribing
different processes of different process conditions;

a job recipe storage device storing a plurality of job
recipes identified respectively by job identification codes,
and respectively prescribing combinations of desired layout
identification code or codes and desired process
identification code or codes selected from the plurality of
layout identification codes and the plurality of process
identification codes and arranging the selected layout
identification code or codes and the selected process
identification code or codes in time sequence of execution;
and

a control unit for executing a control operation to
execute the layout programor programs and the process program
or programs prescribed by the job recipe corresponding to
a job identification code entered from the outside.

2. The thermal processing system according to claim
1, wherein

the job recipes stored in the job recipe storage device
include those having one or a plurality of process
identification codes.

3. The thermal processing system according to claim
1, wherein
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the job identification code is entered into the control

unit through an input device.

6. A thermal processing method of processing
workpieces held on a workpiece boat by a thermal process in
aprocessingvessel, saidthermal processingmethod comprising
the steps of:

storing a plurality of layout programs for placing the
workpieces in the workpiece boat in different layouts,
respectively prescribing different layouts of workpieces on
the workpiece boat and identified respectively by layout
identification codes in a layout program storage device;

storing a plurality of process programs for processing
the workpieces by different processes, respectively
prescribing thermal processes of different process conditions
and identified respectively by process identification codes
in a process program storage device;

storing a plurality of job recipes identified
respectively by job identification codes, and respectively
prescribing combinations of desired layout identification
code or codes and desired process identification code or codes
selected from the plurality of layout identification codes
and the plurality of process identification codes and
arranging the selected layout identification code or codes
and the selected process identification code or codes in time
sequence of execution in a job recipe storage device; and

placing workpieces in the workpiece boat in a layout
or layouts prescribed by the layout program or programs

specified by a job recipe code entered from the outside,
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